Removal of the shell coat affects maintenance of epithelia in blastocysts of the Brushtail Possum in vitro.
The aim of the present study was to investigate the role of the marsupial shell coat in embryonic development because it may be a potential target for immunocontraceptive control of the brushtail possum. Conceptuses from 52 female possums were collected between 1995 and 1997 in New Zealand and Australia. Development was examined in representative stages from cleavage to the early trilaminar blastocyst. The effect of coat removal by microdissection was examined by comparing development in vivo (n = 29), with development in vitro, both with (n = 10) and without (n = 13) shell coat removal. Conceptuses were monitored and photographed in culture, fixed and examined by transmission electron microscopy. The ultrastructure of uni-, bi- and trilaminar blastocyst stages in vivo and in vitro and of the early stages of hypoblast and embryonic endoderm formation are described for the first time in the possum. Shell coat removal had little impact on most cleavage stages, as the intact mucoid coat appeared to provide structural support to the embryo. Common features of unilaminar coat-free specimens after culture were rounding up and detachment of cells from the blastocyst epithelium and the loss of cell surface projections. The most remarkable features of the shell-free trilaminar blastocysts in comparison with the in vivo and in vitro controls were the hydration of many cells, and the large-scale disruption and modification of numerous epithelia, particularly of the younger, or newly forming populations. The shell appears to be functionally important after blastocyst formation, particularly after breakdown of the mucoid coat. After shell removal, conceptus response in vitro suggested that the shell played a role in maintaining structural integrity. The shell was found to be necessary for normal embryonic development.